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is actually present;   yet in many sands the proportion of ferric
oxide is quite small, the iron being present in other forms.
Iron compounds may occur in sand in three forms:
(a) As a thin film coating the grains of other minerals ;
(6) In minute particles disseminated fairly uniformly through
the sand ;
(c)  As larger particles scattered irregularly amongst the grains
of other minerals.
Magnetite (Fe304) is a black oxide of iron which occurs in cubic
crystals, with a hardness of 5-5-6-5 and a specific gravity of 4-9-5-2.
It is highly magnetic and can usually be removed quite easily by
means of a magnet. Magnetite is one of the commonest heavy
minerals in sands and is found in practically all detrital sediments.
In some cases, it is partially oxidised to limonite.
In some sands the magnetite has been concentrated by water
action, forming large deposits containing but little of other,
minerals, as, for example, the black sands of the St. Lawrence
river, Canada (p. 122).
Haematite (Fe203) is a red oxide of iron occurring as steel-grey,
iron-black, or reddish hexagonal crystals, or as amorphous grains
.having a hardness of 5-5-6-5 and a specific gravity of 4-5-5-3.    It
is abundant in the Lower Permian beds of Yorkshire and in some
Northampton sands.
Limonite is a hydrated iron oxide, consisting of yellow or
brownish amorphous grains, having a hardness of 5-5-5 and a
specific gravity of 3-6-4-0. It is formed by the weathering of iron-
bearing minerals and also by deposition from solutions of iron in
water. Bog iron-ore and lake iron-ore are limonite beds. Brown
iron-ores are worked in Northamptonshire, the north of Spain,
Luxembourg, and Western Germany.
So far as sands are concerned, limonite is chiefly of interest as
being the form in which iron is usually present. It is soluble in
hydrochloric acid and is volatilised by heating with salt to a bright
red heat, but these methods are too costly to enable them to be
applied to the elimination of limonite from most sands. Limonite
is common in the Thanet sand, the Upper Greensand, and the
Kellaways beds. Limonite may also occur as ochre, this material
sometimes forming the bulk of the material, as in the Lower Green-
sand of Shotover Hill, Oxford, and also as umber, which is a brownish
ferruginous earth containing silica, iron oxide, and manganese
oxide, the latter sometimes being the predominating constituent.
Other iron compounds which occur only rarely in sand deposits
include pyrites, marcasite, pyrrfiotine, chalybite, and vivianite.
Many other substances containing iron in varying proportions
occur in sands, including hornblende, hypersthene, augite, glauco-
phane, olivine, glauconite, etc. ; they have the same effect as richer
iron compounds, if they are present in sufficient quantities.
Usually, however, only very small proportions are present.